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57  ABSTRACT

This invention relates to a mechanism for connecting
and disconnecting service lines between a pair of rela-
tively articulated vehicles, such as electrical service
lines and service lines for pressurized operating fluids,
between a tractor and a semttrailer, one of which hav-
ing a fifth wheel and the other a king pin and each

“having one connector in the vicinity of the fifth wheel

and the king pin, respectively, for the connection of
said service lines, one of said connectors being
mounted on a support which is reciprocably movable

along a circular path having 1ts center on the common

geometrical axis of the fifth wheel and king pin when
coupled together, whereby said one connector is free

‘to be moved on one vehicle by the other connector

which is fixed to.the other vehicle in case of articula-
tion between the tractor and the semitrailer, and one
of said connectors being movable In relation to the
other into and out of engagement therewith by means
of an operating mechanism for the connecting and dis-
connecting of the service lines.

25 Claims, 10 Drawing Figures

Filing e

3' T N - :
N P SIS

A2 Al [ '
LW 0y 2
'§ﬁ{€{€§% '*"—E_; il _:Jr 4 VA A A L L T LI T A T LT T ]
Y 2L 7
.:a iy




U.S. Patent March2, 1976  Sheet 10of8 3,941,408

F1G.7




3,941,408

Sheet 2 of 8

U.S. Patent March 2, 1976

FlG. 2




U.S. Patent March 2, 1976 Sheet 3 of 8 3,941,408

F1G.3




1J.S. Patent March 2, 1976

Fl1G 4

21

Sheet 4 of 8

=22

3,941,408

23




U.S. Patent March 2, 1976  Sheet 5of 8 3,941,408

I""'"""""""""'”‘

AaVes.

=5

<40 </

3

_,,/
%

I\
|

|

.

\
I

F=——=\\N

o \N\NN |

/7 R

10
. —
i f.
t
Pt
F 1 ity
¥ -
EE—— :.. ] { -
I f !

%

Y a

y A
VAL
N

7

ST W

o

“

N

30

Py,

h

NN

§\\\\\\\

-

y 7 7 7 7 LY L L



3,941,408

I9 o9

Sheet 6 of 8

en_mhw M.
=< Nm N
!\rui// /

l.s.,\\ D ///43,/#////

A A SN EEEEEEN

!“.‘.““‘““““i‘...In‘h\“l\‘ g
Tk Gret \ -ﬂ\
ZALE \ Ty

.74,,_ ..-H.W_ _,.az. 2.l _m,

\ .o,ot

//ﬁ.-l!

U.S. Patent March 2, 1976



3,941,408

M of o e
I~
w Ve O/ 4
i
g,
g» SE K2

\ ¢
V/ff//ffffd—?ﬂ/‘ﬂ 4

AN S

U.S. Patent March 2, 1976



U.S. Patent March 2, 1976  Sheet8of 8 3,941,408

< :
N | =
N | D

SIS

1N
™

[ ]
B
=t
. L A G- gy dle—— M
jo
, —r

1
-
-
v
L]

'
o
-
-

-

‘A

mmapepr maaessls s whibideal RN Ll ki .

1
ey eauey bbb beiebl SEveEEE Sl P F—— 1

]
[ ]
. L
) ]
. o .

L L




MECHANISM FOR. CONNECTING AND
DISCONNECTING THE SERVICE LINES OF A
TRACTOR-SEMITRAILER COMBINATION

This invention relates to a mechanism for connecting
and disconnecting service lines, such as electrical ser-
vice lines and service lines for pressurized operating
fluids, between a tractor. and a semitrailer which are
equipped with a fifth wheel and king pin, respectively,
for mechanically coupling them together, and-with at
least-one connector on each vehlcle for the connectlon
of the service lines. -

It has already been suggested to provide the connec-
tors for the service lines between tractors and semitrail-
ers 1n the vicinity of the vehicle coupling members, i.e.
the fifth wheel and the king pin, in such a way that the
connectors are readily connectable after the mechani-
cal coupling has been estabilished. It was decided to
- combine the connector of the semitrailer with the king
pin proper and to place the connector of the trailer at
the center of the fifth wheel below the position occu-
pied by the lower end of the king pin after being cou-
pled with the fifth wheel so that the connectors are then
readily connectable by upward movement of the con-

nector in the fifth wheel. By the articulating move-

ments of the vehicles during travel the connectors must
be able either to effect a rotary movement relative to
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one another with retained connecting engagement (for

instance according to U.S. Pat. Ng. 2,924,464 ), which
1s, however, disadvantageous in several respects, or to
follow one another, which necessitates making one
connector rotatable in relation to its support. The latter
solution is far superior in that it permits a more reliable

 connection and protects the connector elements
against wear (cf. U.S. Pat. No. 3,711,122). |
To make said central location of the connectors pos-
sible one connector was placed in the king pin, which
necessitated making the king pin hollow, while the
other connector was placed in a hollow movable piston
in which the connector was mounted for rotation.
However, it has proved desirable to avoid weakening
the king pin by making it hollow, and still to retain the
advantages of connectors one of which is rotatably
supported and fixedly connected with the other con-
nector to take part in its movements upon articulation
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of the vehicles. In other words, it is desirable to retain

the advantages gained by the construction according to
U.S. Pat. No. 3,711,122 and at the same time to use a

conventional solid kmg pin and an optional dewce for

locking it.
To this end, the present invention prowdes a mecha-

nism for connecting the service lines of a tractor-semi-

trailer combination, in which at least one connector
associated with the service lines of the semitrailer or

the tractor and is arranged, respectively, at a distance

from the king pin of the semitrailer and at a distance
from the fifth wheel center for the king pin, on a sup-
port mounted on the respective vehicle unit, i.e. the
semitrailer or the tractor, for movement about said

3,941,408
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manner that the two connectors, by either connector
being movable in relation to the other into and out of

connection therewith by means of an operating mecha-

nism, are engageable after the mechanical coupling of -
the vehicle-units has been completed so that the cou-
pled vehicle units are then allowed to articulate with

retained engagement between the two connectors in
-that one connector takes part in the movement of the
‘other connector.

By the provision of the mechanism accordmg to the
invention the vital parts of the mechanical coupling are
entirely relieved of the mechanism for the connection
of the service lines, the connectors will have sufficient
room and, moreover, a connection will be realized
between them, which is entirely free from wear in the
connected state. According to the invention, the elec-
tric and pneumatic connector elements of the connec-
tors may be constructed in the manner disclosed by
U.S. Pat. No. 3,711,122, and the connectors may be
combined with a fifth wheel and king pin of conven-
tional construction. As a consequence, it will be possi-
ble in a relatively simple manner, to equip also existing
mechanical semitrailer couplings w1th a novel connect-
ing mechanism.

The invention will be more fully described hereinbe-
low and with reference to the accompanymg drawings
in which:

FIGS. 1-3 diagrammatically illustrate three alterna-
tive embodiments of a connecting mechanism accord-
Ing to the invention combined with a fifth wheel;

FIG. 4 1s a diagrammatic view of an operating mecha-
nism for the connector in FIG. 1, 2 or 3;

FIG. § is a more detailed longitudinal section of the
mechanical coupling means of a tractor and a semi-
trailer in ‘the coupled state, and of a service line con-
necting mechanism, likewise shown w1th the connec-
tors in the connected state; |

FIG. 6 is a view, similar to FIG. S, of a modlﬁed
embodiment;

FIG. 6A dlagrammatlcally illustrates part of a 31gnal |
mdlcatmg circuit whlch is adapted to be closed upon-. .
connection; )

FIG. 7 lllustrates the fifth wheel in FIG. 6 with the
coupling means in the position they occupy before
coupling is established with the couPhng means of the

semitrailer; -
FIG. 8 15 a semewhat schematized cross section on

- the line VII—VIII in FIG. 6 and illustrates the cam
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guiding the ring which is rotatably mounted in the fifth

wheel and on which one connector is carried;

FIG. 9 is a detailed view of a device for retaining the
ring in an approx1mately correct initial posmen prior to

connection.

In FIG. 1, 1 designates a fifth wheel which is substan-

tially of conventlonal construction and equipped with

- spring-loaded locking jaws 2 for retaining the king pin
3 of a semitrailer vehicle in coupled position in the fifth

60

king pin and said center, respectively, by means of

which support the connector is reciprocably movable
along a circular path about the common geometrical
axis of the king pin and the center, and said connector
and the mating connector of the other vehicle unit are

mechanical coupling of the vehicle units and in such a

carried in the disconnected state in such positions as to
go free from one another and from the King pin upon

wheel. The relations of the fifth wheel 1 and the king
pin 3 to a tractor and a semitrailer, respectively, are not
shown, as they may be considered conventional.
According to the invention, a connector 4 associated
with the service lines of the tractor is carried on a circu-

lar plate S which is mounted for rotation in guides (not

shown) in the fifth wheel. The plate 5§ may be located in
a recess 6 of the fifth wheel on a level immediately
beneath the upper side (supporting surface) of the fifth
wheel and may reach in beneath the upper wall of the
fifth wheel The plate 5 is formed with a rearwardly
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open recess 7 corresponding to the guide opening
formed in the fifth wheel for the king pin 3, said rear-
wardly open recess 7 termmatmg inwardly in a:circular
curved bearing surface 8 against which the king pin 3
can rest in coupled position. The locking jaws 2 can be

arranged to keep the king pin 3 engaged with the sur-
face 8 or the plate 5 can be loaded towards the king pin
3 so that the circular path of motion of the connector 4

1s always centered with respect to the axis of the kmg
pin 3. .

The connector 4 in the plate 5 is arranged so as to be
raisable and lowerable out of and into respectively a
posttion of rest and a connecting position relative to the
mating connector of a semitrailer by means of an oper-
ating mechanism which is not shown in FIG. 1 but can
be arranged 1n a manner similar to the device for rais-
ing and lowering the locking pin in the connecting
mechanism disclosed by U.S. Pat. No. 3,711,122 (a
combination of spring and pnuematic bellows) or also
for instance in the manner illustrated in FIG. 4 or FIG.
5. |
The connector mounted to the semitrailer and
-adapted to be connected with the connectors 4 in FIG.
1, 1s not 1illustrated since it may here be sufficient to
mention that it shall be fixedly mounted in a suitable
height position so as to permit being moved freely in-
wardly over the upper plane of the fifth wheel into a
position opposite the connector 4 when the king 'pin 3
reached its coupling position, and at a sufficiently small
distance above the connector 4 in order that said con-
nector 4 may be raised by as small a distance as possi-
ble into the contemplated engagement.

Alternatively, the connector 4 can of course be axi-
ally fixed and the connector of the semitrailer be axially
displaceable downwards to establish engagement. It is
also conceivable to provide the connector of the semi-
trailer in such a manner that it is movable along a circu-
lar path, in which case the connector 4 should be fixed
In a given position. |

In a modification of the FIG. 1 embodiment the con-
nector 4 1s carried on a support (not shown) which is
mounted beneath the upper wall of the fifth wheel 1
and by means of which the connector is reciprocably
movable 1n an arcuate semicircular slot (not shown),
the center of the slot and that of the movement. of the
support lying in the hub center of the fifth wheel. In this
Instance, the plate § is thus replaced. by the movable
support (not shown) described for the connector 4
which in the position of rest (disconnected position) is
carried with its upper end beneath the upper side of the
fifth wheel 1.

- As 1llustrated in FIG. 1a sprlng-loaded centermg ball
or pin 10 is mounted in the fifth wheel, and in the
position illustrated in FIG. 1 said ball or pin 10 engages
In a recess in the plate 5 mounted for rotation in the
fifth wheel and tends to retain the plate in an initial
position for the connection of the connectors. Upon
articulation of the tractor and the semitrailer during

travel the centering element 10 1s readily moved aside-

and does not then prevent the plate § from rotating.
Further, the plate 5 may be spring-loaded towards the
FIG. 1 pOSlthH by means of one or more sprmgs (not
shown) 1n the fifth wheel 1.

In the embodiment 1llustrated 1n FIG 2 the connec—'

tor 4 1s placed on a movable support (not shown) in a
circular: guide 9’ and is reciprocably movable on the
support 1n a circular path of motion the center of which
hies in the hub center of the fifth wheel 1, i.e. on the
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geometrical axis of the king pin 3 in the position said
King pin occupies in its coupled state. :

In the embodiment according to FIG. 2 the king pin
3 1s retamed in coupled position by a conventional
pivotally mounted locking jaw 11 which is pivoted by
means of a combination comprising a spring 12 and an
operating cylinder 13 about a pin 14 to the locking
position illustrated and 1s restored into open position
(in which 1t 1s shown by dotted lines). The locking pin
11 can be locked in latched position by means of a
latch 16 operable by a combination comprisng a spring
16 and an operating cylinder 17 via a linkage 18. The
cylinders 13, 17 and an operating cylinder (not shown
in FIG. 2) for the connector 4 can be remotely con-
trolled from the driver’s cab. The control mechanism in

question may be arranged such that the movements

take place 1n a given sequence; the connector should be
operated last when a connection 1s established. ,

The embodiment in FIG. 3 is a variant of the main
embodiment shown in FIG. 1 and differs therefrom
substantially only in that the connector 1s disposed on
the plate S mounted for rotation in the fifth wheel 1. In

this embodiment the connector 4 shall be placed, in the
position of rest, on so low a level that the king pin 3 can
be freely moved over the connector 4 into coupling
position, or the connector shall be so arranged, by
means of an operating mechanism (not shown), that it
can be swung or turned laterally from the position in
FIG. 3 before the king pin 3 is introduced into the fifth
wheel. This can be realized by means of a combination
comprising an operating cylinder and a spring.

In FIG. 3, as in FIGS. 1 and 2, there is shown a con-
nector comprising two air supply connecting elements.
19 and six electric power supply connecting elements
19, but the number may of course be varied, as de-
sired. The elements 19 and 19’ may be constructed in
the manner described in U.S. Pat. No. 3,711,122.

F1G. 4 shows an operating mechanism for the con-
nector of FIGS. 1, 2 or 3 including a cylinder 20 for
raising and lowering a connector 4 via a linkage 21 into
and out of connecting engagement with a mating con-
nector. In the embodiment of FIG. 4 the connector 4 is
raisable and lowerable by means of a holder 22 which
1s movable along a guide 23. The guide 23 may be
connected with the rotary plate § in FIG. 1.

In the embodiment shown in FIG. 5 the fifth wheel 1
1s arranged for cooperation with a solid conventional
standard-type king pin 3 which is carried at the front
end portion 25 of a semitrailer. A fixed connector 27 is
carried in an obliquely rearwardly inclined position on
an elevated portion 26 of the semitrailer in front of the
king pin 3. The connector 27 includes a number of
electric power supply connecting elements for an elec-
tric cable 28, and a number of pressurized-air supply
connecting elements for pressurized air supply lines 29.
FI1G. 5 shows only one half of the connector 27 and
thus only one electric cable and one pressurized air
supply line, but actually the connector comprises con-
necting elements for two electric cables and two air
supply lines. |

“A ring. 5" ‘which fundamentally corresponds to the
plate 3 1n FIG. 1 but has a more pronounced ring-
shape, 1s mounted for rotation in the fifth wheel 1 of the
tractor (no part of the actual tractor is shown). The
ring 5’ i1s mounted in the fifth wheel 1 by means of a
bearings 30, 31, of which.the upper bearing in FIG. §
also constitutes a supporting bearing on which the
upper part of the ring 5’ 1s carried in such a position
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that the upper side 32 thereof is carried below the
upper side 33 of the fifth wheel 1, said latter upper side
forming a supporting surface for the front end of the
semitrailer. A horizontal shaft 34 is mounted in the ring
§', and the connector associated with said ring and
adapted for cooperating with the mating connector 27
of the semitrailer, is carried in such a manner on said
horizontal shaft 34 that it can be swung from a lower
position of rest (see FIG. 8) to an upper connecting
position in which the connector is positioned as illus-
trated in FIG. 3. |

In the embodiment shown in FIG. 5 the connector 27
and the connector 4 each comprise two halves symmet-
rically placed on opposite sides of a central longitudinal
vertical plane extending through the hub center 35 of
the fifth wheel 1, which center is adapted to receive the
coupling pin 3. The hub 36 of the fifth wheel is carried
by the ring 5'. The two halves of the connector 4 (only
one half is shown in FIG. §) are mounted on opposite
sides of a cam 37 which is mounted for rotation on the
shaft 34. The function of said cam 37 which may con-
stitute a support for the connector 4 with respect to the
shaft 34, shall be described more in detail hereinbelow
and with reference to FIG. 8. B

In the embodiment shown in FIG. 5 a locking jaw 39
is mounted on a horizontal shaft 38 connected to the
fifth wheel 1 beneath the hub 36. Said locking jaw 39
can be swung on said shaft 38 and is adapted to keep
the king pin 3 in coupling engagement with the fifth
wheel 1 in cooperation with a latch 40 which 1s

mounted swingable on a shaft 41 coupled to the fifth

wheel. The locking jaw 39 is pivotally connected at 42
with a link 43 which in turn is pivotally connected at 44
with the cam 37. At said linkage the cam 37 can be
operated by means of the locking jaw 39. The locking
jaw 39 has a projection 45 which in the coupled posi-
tion of the king pin 3 rests on the front edge of the
lower end flange of the king pin 3 when the locking jaw
39 is raised from a lower position of rest (cf. FIG. 7) to
an upper locking position in which it is applied against
the rear of the king pin 3. In the position of rest of the
locking jaw the king pin 3 can be freely Inserted
through the rear opening of the fifth wheel 1 and the
ring 5’ to the coupling position illustrated in FIG. 5. In
this free position of the locking jaw 39, however, the
projection 45 lies in the path of motion of the lower end
of the king pin 3 so that when inserted to- coupling
position the king pin 3 by striking the projection 43
automatically swings the jaw 39 to the locking or latch-
ing position illustrated in FIG. 5, whereby the jaw 39
swings the cam 37 and the connector 4 via the link 43
to the coupling position illustrated in FIG. § (cf. also
FIG. 7). |

The latch 40 is in the form of a two-armed lever
pivoted to the shaft 41. After the locking jaw 39 has
been swung upwards into locking position, the lever
can be swung counter-clockwise from a position of rest
(cf. FIG. 7) to a latching position in application against
the rear of the jaw 39. The latch 40 can be pivoted mnto
and out of latching position by means.of a combination
comprising an operating cylinder 46 and a spring
means which may be built into the cylinder 46 (cf. the
embodiment shown in FIG. 6). | |

In the embodiment of FIG. 5 and the embodiment of
FIG. 6 use is made of two identical latches 40 which are
interconnected by means of a rod 47 and in latching
position engage seats 48 (cf. FIG. 7) on either side of
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th- iaw 39. The upper end portion of the jaw 39 is of

6

such a configuration that the two latches 40 can be
freely pivoted counter-clockwise towards the jaw until
they enter the seats 48 of said jaw 39. Pivotment of the
latches 40 to latching position preferably takes place by -
means of the described spring load, whereas pivotment
into free position takes place by means of the operating

‘cylinder 46. The latches 40 can thus be automatically |

moved into and out of latching position by venting of
the operating cylinder 46 and supplying it with arr,
respectively. . | -.

To permit swinging the connector 4 (and the cam 37)
up and down independently of the locking jaw 39, the
link 43 can be rendered selectively ineffective by pro-
viding it with a link drive or slot permitting the pivot 44
to move longitudinally of the link. In that case a sepa-
rate operating cylinder mounted in parallel with the

‘cylinder 46 can be utilized to operate the cam 37 and

the connector 4. The mechanical coupling in FIG. 3

and the locking device 39, 40 for the king pin can then
be used for a semitrailer which is not equipped with a
connector 27 of the type illustrated in FIG. 5, but has
conventional means for electric power and pressurized
air supply. The connector 4 in the fifth wheel can be

‘retained in lowered position, and a separate connector

disposed on the tractor can be used to establish con-
nection with the electric power and pressurized air
supply lines of the semitrailer. L

It should be observed that the construction of the
means 40 for latching the locking jaw 39 can be com-
bined with the arrangement of the connector 4 illus-
trated in FIG. 3. As a matter of fact, the connector
shown in FIG. 3 can be placed in such a position on the
latch 40 that upon pivotment of the latch to latching
position said connector is swung upwardly into a con-
necting position relative to a connector which is
mounted on the semitrailer rearwardly of the king pin 3
and is of the same kind as the connector 27, 1t being
possible optionally to select an inclined or vertical
position for the connector disposed on the semitrailer.
In that case, like in other cases, use may be made of
connectors one of which is mainly of V-shaped with the
ends of the connecting elements situated on the inner
side of the V while the other connector is of wedge
shape with the ends of the connecting elements situated
on the wedge sides. - | |

The embodiment illustrated in FIGS. 6 and 7 differs
from that of FIG. 5§ mainly in that the link 43 shown in
FIG. 5 has been dispensed with and that instead of said
link use is made of a separate operating cylinder 50 for
upward and downward swinging of the cam 37 and thus
of the connector 4. FIG. 7 also shows a device for
keeping the ring §' in such an Initial position that the
rear opening of the ring 5§’ allows insertion of the King
pin 3 to the coupling position in the hub 36. B

Said device (cf. also FIG. 9) comprises a piston 31
mounted in a hole formed in the ring 5’ and a hole 32
formed in an annular flange 53 directed vertically
downward from the upper wall of the fifth wheel, the
ring 5’ being mounted in said flange by means of the
bearings.30, 31. The piston 51 is mounted in the ring §°
diametrically to thé opening of the ring provided for
the king pin 3, and the hole 52 1s situated 1n a corre-
sponding position in the flange 53. The hole 52, how-
ever, is in the form of an elongated hole the longitudi-
nal axis of which extends in the circumferential direc-
tion of the flange 53 in order to provide a certain ad-
justability of the ring 5’ for setting the rear opening
thereof into correct position, should the mechanical
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coupling of the semitrailer and the tractor take place at
a certain angle of articulation between said vehicles.
Mounted on the inner side of the ring 5’ is leaf spring
54 which is connected with the piston 51 and tends to
- retract the piston 51 to an inoperative position in said

ring §'. From said inoperative position (in which the

ring 5’ is freely rotatable) the piston 51 can be pushed
into the hole 52 of the flange 53 by means of the cam
37 the front end of which always occupies a position

opposite the rear end of the piston 51. Said front edge

1s of such a curved shape that the piston 51 can be kept
by means of the spring 54 in retracted position in said
ring §’ when coupling has been established and the cam
1s swung upwards (position in FIG. 6) and so that the
cam when returned to its lower position of rest urges
the piston 51 in a forward direction by means of its
front edge to introduce the piston into the hole 52. It
will be understood from this that the connector 4 and
the cam 37 cannot be restored to their positions of rest
until the ring 3’ has been set into such a position that
the king pin 3 can be moved out of the ring 5’ and the
fifth wheel 1 upon uncoupling, and that the ring 5’ is
then kept adjusted in an initial position in which a
mechanical coupling operation can be realized.

A correct initial position of the ring 5’ for the me-
chanical coupling operation does not quarantee that
the connector 4 as a result is in correct initial position
for being connected with the connector 27 disposed on
the semitrailer. However, the ring 5’ can be turned to
the correct position by means of the cam 37 the outer
edge of which is of the wedge shape illustrated in FIG.
8 to cooperate with a conforming longitudinal groove
55 at the underside of the semitrailer in front of the
king pin 3. When the cam is pivoted in an upward
direction the upper corner of the cam first reaches and
enters the relatively wide mouth of the groove 55. The
- vertical middle plane of the groove 55 and the cam 37
may make an angle with each other at the beginning of
a coupling operation, which angle does not exceed the
maximum permissible angle of articulation between the
tractor and the semitrailer for realizing a mechanical
coupling. The mouth of the groove 55 is dimensioned
accordingly so that the outer edge of the cam 37 can be
introduced with certainty into the groove mouth. When
the cam 37 1s then swung in an upward direction the
ring 5 i1s turned into the correct position by power
exerted between the cam and the boundary surfaces of
the groove. To turn the ring 5 into the correct position
by means of the cam it is only necessary to exert a
sufficient force to overcome the inertia and friction of

the ring §’, since the ring §' is not subjected to any

vertical load from the semitrailer.
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A control system of the type illustrated in FIG. 6 can
be used for the actuation of the two cylinders in the
embodiment shown in FIGS. 6 and 7. The source of
pressurized air of the tractor is joined to the incoming
pressurized air line 58 in the connector 4 via a pressur-
1zed air supply line 60 which is connected to a control

circuit 61 including two electromagnetically actuated
air valves 62, 63. The outlets of the two valves 62, 63

are each connected to one side of the operating cylin-
der 50 for the connector 4. One valve 63 besides is
connected to one side of the operating cylinder 46 for
the latch 40. The last-mentioned valve 63 permits si-
multaneous venting of the two cylinders 46, 50 and the
pistons 1n the cylinders can be moved, also simulta-
neously, inwardly in the respectively cylinder, one cyl-
inder 46 pivoting the latch 40 to the position in which
it releases the locking jaw 34, while the other cylinder
50 pivots the connector 4 downwardly into position of
rest. The first cylinder 46 has a return spring 64 while
the second i1s a double-acting cylinder. When both
cylinders 46, 50 are supplied by means of the right
valve the latch 40 is first released and then the locking
jaw 39 (the piston in the cylinder 46 is operated simul-
taneously with the piston in the cylinder 50 which piv-
ots the cam 27 downwards). Upon release of the latch
40 the spring 64 is tensioned, whereupon the latch can
be returned to latching position by venting of the cylin-
der 46. Upon upward swinging of the connector 4 the
locking jaw 39 is pushed in clockwise direction, where-
upon said locking jaw by its own weight can fall rear-
wardly and downwardly to the releasing position illus-
trated in FIG. 7, in which the projection 45 of the jaw
39 lies in the path of motion of the king pin 3 when the
latter is entered for coupling purposes. Another projec-
tion 45’ of the jaw 39 rests on the lower end of the hub

36. | |
FIG. 6 also shows, in a simplified diagram, an electric

~ control circuit 70 including a switch 71 for the actua-

40

tion of the two valves. The switch 71 is shown by full
lines in an open position (deenergizing position for the
solenoids of the two valves 62, 63). In the closed posi-
tion of the switch 71 (shown by dash-and-dot lines) the
solenoids are energized. In the open position of the

~ switch the valves are set into the positions in which they

45

50

As 1llustrated in FIG. 8 axial and radial channels 56,

37 are formed in the shaft 34 to which the cam 37 and

the two halves 4a, 4b of the connector 4 are mounted.
Said channels join the pressurized fluid lines of the
tractor to connecting elements for said lines in the
connector 4. By coupling the pressurized fluid lines
. with said channels by so-called swivel couplings, that is
rotary tight couplings, it is possible to prevent the pres-
surized fluid lines from bending at the upward and
- downward pivotment of the connector 4.

FIG. 6 illustrates a pressurized air supply line 58
joined to the connector 4 and connected to a source of
pressurized air (not shown) in the tractor, and‘a corre-
sponding line 38" (joined to the connector 27) in the
semitrailer. The electric power supply lines are shown
at 59 and 59’, respectively. T

55
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are shown 1n FIG. 6. The right cylinder 46 is then
vented by means of the right valve 63 and the left cylin-
der 50 is connected to the pressurized air supply line 60
by means of the left valve 62. Upon closure of the
switch 71 the valves are reset so that the two cylinders
are supplied simultaneously on the piston rod side via
the right valve 63, while the left cylinder 50 is vented
via the left valve 62. The locking jaw 39 and the latch
40 are thereby transferred to the positions in FIG. 7.
FIG. 6A finally shows a signal indicating circuit com-
prised in the electric power supply line between the
tractor and the semitrailer and including two short-cir-
cuited contact plugs 75, 76 in the connector 27 of the
semitrailer and two corresponding contact plugs 77, 78
in the connector 4 of the fifth wheel. When the connec-
tors 4, 27 are interconnected, a signal lamp 79 is

- lighted, which also indicates that the mechanical cou-

635

pling has ben correctly effected.

The embodiments illustrated in FIGS. 5-9 are pre-
ferred because it is simpler, for several reasons, to
mount the rotatable ring 5§’ in the fifth wheel than on

- the semitrailer inter alia since tractors usually are

equipped with a power source which can be exploited
for the operating cylinders), but it is technically feasi-




ble to employ the reverse arrangement ‘and therefore '
the invention is not restricted to the embodiments de-

scribed and . illustrated, but should be interpreted as
embracmg any conceivable variations and modifica-

tions that fall within the Spll‘lt and scope of the ap-
pended claims. |
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the other centermg means is a guide having gurde sur-
faces for guiding the first mentioned part to a given

- position in relation to the guide upon rotation of said
- part towards and into engagement with the guide.

What I claim and desire to secure by Letters Patent

lS“' . _ .
1. A mechamsm for connectmg and dlsconnectmg
service lines, such as electrical service lines and service
lines for pressurlzed operating fluids, between a tractor
and a semi-trailer having a fifth wheel and king pin,
respectively, comprising at least one connector associ-
ated with the service lines of the semi-trailer at a dis-
tance from the king pin center and at least one connec-

tor associated with the service lines of the tractor at the

same distance from the fifth wheel center for the King

pin, each of said connectors mounted on the respective

7. A mechanism as claimed in claim 6, wherein one

centering means is adapted to cooperate with the latch

means and automatically to return that connector
which is reciprocably movable in a circular path, to

- centered position after release, and the circular path of

i0

15

vehicle units with one of said connectors mounted for

‘movement about the respective center whereby the
- connector is reciprocably movable along a circular
path about the common geometrical axis of the aligned
king pin and fifth wheel centers, operating means on
one of said vehicle units for moving a respective one of
sald connectors relative to the other to connect said
connectors together whereby after mechanical cou-
pling of the vehicle units said units may articulate with
‘retained engagement between the two connectors.

20

motion of the connector is limited to an angle less than

- 180° on either side of the centenng position. -

8. A mechanism as claimed in claim 1, wherein said
connector which is reciprocably movable in a circular
path is mounted on a support, said support being
mounted on a guide connected to the fifth wheel.

9, A mechanism as claimed in claim 1, wherein one

of said connectors is movably mounted on the tractor |

by a plate supported by said fifth wheel and having such
a configuration that it permits unrestricted introduc-
tion of the king pin to the coupling position in the fifth
wheel at least in the centered position of the connector

- carried by said support.

25

2. A mechanism as claimed in clalm 1 in which the '

two connectors are intended for interconnection by .

relative displacement towards one another along an at
least substantially vertical axis, wherein the connector
disposed on the semitrailer 1s carried in a substantially
fixed herght position while the connector disposed on
the tractor is carried raisable and lowerable by means
of said operating mechanism for dlSplacement out of

30
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and into a lower position in which it is moved out of the |

way, and an upper connecting posmon
3. A mechanism as claimed in claim 1, wherein the

connector disposed on the tractor 1s movably guided In
a vertical guide associated with the tractor, and the
operating mechanism comprises a servo-motor con-
nected with said connector and adapted to be driven by
a power source In the tractor.

4. A mechanism as claimed in claim 1, wherein latch
means are adapted to be brought into an engagement,
which is elastically yieldable or releasable by positively
moving the latch means out of the way, with that con-
nector which is reciprocably movable in a circular
path, in order to keep said connector in an initial posi-
tion for realizing interconnection with the other con-
nector which is carried preferably in a fixed angular
position in relation to the corresponding vehicle and
which can be moved out of the way to allow said first
mentioned connector to move in the circular path after
connection has been established.

5. A mechanism as claimed in claim 4, wherein two

centering means are provided, one of which is movably

carried together with the connector disposed on one
vehicle unit and reciprocably movable in a circular

path, while the other centering means is carried by the

Other vehicle unit, and said centering means are
adapted at a connecting operation to be engaged and to
thereby automatically set the movable connector into a
position permitting its interconnection with the other
- connector. |

6. A mechanism as claimed in c]alm 5, wherein one
centering means is a part rotatable about a shaft and

10. A mechanism as claimed in claim 1, wherein
either of the two connectors in fixed position and cen-
tered position, respectively, for ‘interconnection with
the other connector is situated in the rearwardly open
recess in the fifth wheel which leads to the central
cavity formed in the ﬁfth wheel for recervmg the king
pin. =
11. A mechanism as clalmed in claim 1, wherein
either of the two connectors in fixed position and cen-.
tered position, respectively, for interconnection with

the other connector is situated in front of the central =
cavity formed in the fifth wheel for recewmg the king -

pin. . |
12. A mechamsm as claimed in claim 1, wherein
either of the two connectors in fixed position and cen-

- tered position, respectively, for interconnection with

40
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the other connector is situated m front of the fifth
wheel.

13. A mechanism as claimed in claim 1, wherein the
connector reciprocably movable in a circular path is
carried by a support in a position in front of the fifth
wheel, and the support is guided in relation to the cen-

ter of the fifth wheel by a gutde including a circular

edge surface on the fifth wheel, or in a circular guide

-associated with the fifth wheel.

14. A mechanism as claimed in claim 1, wherein
either of the two connectors has substantlally V-shape
and the other connector wedge shape, the connecting
elements being placed in the angle of the V and on the
diverging sides of the wedge, respectively, and the
wedge-shaped connector is adapted to be introduced

into the V-shaped connector by a movement which at
55

least in the final phase takes place in the wedge direc-
tion. |

15. A mechamsm as claimed in claim 1, in whtch the
mechanical coupling mechanism assomated with the

fifth wheel includes a movable device for locking the

king pin.in the coupling position, wherein the locking

- means and the movable connector which is mounted on

65

the fifth wheel and preferably is that connector which is -
reciprocably movable along said circular path, are op-
erable by one and the same operating means by which
the locking of the king pin and the interconnection of
the connectors are realized simultaneously.

16. A mechanism as claimed in claim 1 wherein said
connector whrch 18 rec1procably movable in a circular
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path 1s mounted on a support in the fifth wheel,; said

connector is pivoted to a shaft connected with the

support for swinging movement from a lowered posi-
tion in which the upper end of the connector lies on a

level beneath the upper side of the fifth wheel, to a
raised position; and the connector disposed on the
semitrailer 1s fixed 1 a position in which its outer
downwardly facing end lies in a suitable position for
engagement with the connector disposed on the fifth
wheel when said lastmentioned connector 1s raised.

17. A mechanism as claimed 1n claim 16, wherein the
connector disposed on the fifth wheel 1s connected by
a linkage to a locking jaw pivotally mounted in the fifth
wheel for locking the king pin in coupled position, and
the locking jaws or the linkage includes an abutment
which is adapted to cooperate with the king pin and to
this end is situated, in the released position, in the path
of motion of the king pin when the latter is introduced
into coupling position, and is adapted, when struck by
the king pin, to be actuated by said king pin. and
thereby to swing the locking jaw nto locking position
behind the king pin.

18. A mechanism as claimed in claim 17, wherein the
locking jaw is adapted, at its swinging movement into
locking position, to raise the connector into connecting
position. |

19. A mechanism as claimed in claim 18, wherein a
latch is provided for retaining the locking jaw, said
latch being pivotally mounted to a shaft in the fifth
wheel and swung from an Inoperative posmon to a
latching position in engagement with the lockin g jaw, in

which the latch via the locking jaw prevents the inter-

connected connectors from being moved apart.

20. A mechanism as claimed in claim 19, wherein the
locking jaw is adapted, after the latch has been moved
aside, to permit movement of the king pin out of the
fifth wheel by swinging back to the position of rest and

12

~ thereby to return the pivotally mounted connector into

10
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position of rest.

21. A mechanism as claimed in claim 20, wherem a
spring load and an operating cylinder are associated
with a latch which is adapted to be swung into position
of rest by said cylinder against the action of the Spring
load which tends: to swing the latch into latching p031-.
tion.

22. A mechanism as claimed in claim 1, wherein said
connector which is reciprocably movable in a circular

-path is mounted on a support, said support being a ring

mounted for rotation in the fifth wheel on a level be-
neath that surface of the fifth wheel which is to support
a semitrailer, the wall of said ring having, at a point
corresponding to the opening of the fifth wheel for the
king pin of the semitrailer, an opening or recess for
allowing the king pin to enter the cavity of the fifth
wheel, and in the vicinity of said opening or recess, said
ring carries the bearing or hub of the fifth wheel for
receiving the king pin and further carries the connector
in front of said bearing or hub.

23. A mechanism as claimed in claim 22, wherein the
connector is pivotally supported on a horlzontal shaft
in said ring, and said shaft is formed with channels for
the connection of a pressurized fluid line in the tractor
with the connector disposed thereon.

24. A mechanism as claimed in claim 23, wherein the
centering means includes a cam which 1s mounted on
said shaft and connected with the connector disposed
on the tractor and which is rotatable in a vertical plane
and adapted, upon pivotment of said connector Into
connecting position with respect to the connector dis-
posed on the semitrailer, to be moved into a groove In
the semitrailer for rotation of the ring into the correct
position with respect to the connector dlsposed on the
semitratler. NUBES - |

25. A mechanism as clalmed in claim 24, wherein

said cam is rotatable by an operating cylinder.
3 K - I
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